The selection of each component for the active power filter plays an important role in its control performance. Due to the high cost of high-power switch devices and circuit elements, proper parameters are selected to make the filter meet the control performance requirements and make the design price of the filter economical and reasonable. Aiming at the three-level four-leg active power filter main circuit, this paper designs and selects the parameters of power switching device, DC-side energy storage capacitor and inlet inductor according to the capacity of the filter.
INTRODUCTION
With the wide application of non-linear loads and various civil loads in power grid, the problem of harmonics in the three-phase four-wire system has gradually attracted people's attention. Active power filter (APF) can track and compensate harmonics with varying frequency and amplitude, and the compensation effect is good. So it is recognized as the most effective means to control harmonics and reactive power pollution and improve power quality. It has been widely recognized at home and abroad. Concerning the comprehensive compensation ability, the fourleg structure is the optimal choice among the several common topologies of threephase four-wire APF which include three-single-phase full-bridge topology, split capacitor topology, and the four-leg topology [1] [2] [3] . While multi-level technique provides APF with higher voltage level, larger installed capacity, so its filtering effect is better. This paper uses the three-level four-leg APF as the research object and introduces the relevant parameters selection [4] [5] [6] . Figure 1 shows the threelevel four-leg APF system. 
CALCULATION OF BASIC PARAMERERS FOR POWER SWITCH DEVICE IGBT
The main circuit topology of the three-level four-leg APF in this paper is built by IGBT module. According to the rated voltage, rated capacity of APF and the switching frequency of switch device, we can select the appropriate IGBT module.
Rated Voltage of IGBT
The rated voltage of the IGBT module is closely related to the input voltage of the APF. It is generally two times higher than the maximum value of the DC bus voltage. Table 1 lists the reference tables for selecting the voltage levels of IGBT  module based on AC grid voltage or DC bus voltage.   TABLE I. REFERENCE TABLE FOR VOLTAGE RELATIONSHIP BETWEEN AC GRID  VOLTAGE OR DC BUS VOLTAGE AND IGBT 
Rated Current of IGBT
IGBT is required to withstand higher switching frequency because that APF needs to compensate high frequency harmonic signal. Considering the current through IGBT and heat dissipation, there is an engineering empirical formula:
（1）
Among them: P is design capacity,  is the current ripple factor who is always designed as 120%, OL is overload ratio who is value to 2 when design, ac V represents the effective value of ac line voltage, PF is the power factor,  is the output efficiency of APF and taken as 0.9 at design time.
According to the design capacity of APF and input voltage, we bring each coefficient into formula (1), the peak current c I of APF working well can be obtained. Considering the impact of voltage and current when work, the parameter selection of IGBT should leave sufficient margin, so the rated current of IGBT module should be selected to be 2-3 times the peak value c I .
Switching Frequency Selection of APF
The selection of the frequency of the IGBT module should be based on thefrequency of the highest harmonic of the load current to be compensated. According to the sampling theorem, the switching frequency must be more than 2 times higher than that of the highest harmonic frequency. But in fact, when the frequency modulation ratio less than 7,the adjacent spectral valves will overlap and then result in obvious distortion of waveforms. If the APF is required to compensate the harmonics below 21, the operating frequency of IGBT should be greater than 7 *21 *50 Hz = 7350 Hz. Theoretically, the higher the switching frequency, the better the harmonic compensation effect of APF, and the smaller the volume of magnetic components. But with the increase of switching frequency, switching losses will increase, the requirements for heat dissipation when IGBT work will be higher, and also the price of IGBT devices. On the contrary, the lower switching frequency will lead to the lower compensation ability of APF for higher harmonics and the larger volume of magnetic components. Therefore, we should choose the appropriate switching frequency according to the harmonic compensation requirements of APF, the voltage level, current level and heat dissipation requirements of IGBT,and the cost of the main circuit. Then select different series of IGBT modules accordingly.
To sum up, the typical switching frequency of IGBT module with voltage grade less than 1700V is 10 KHzfor three-level four-leg APF.
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DESIGN OF DC SIDE VOLTAGE AND CAPACITOR CAPACITY
The function of the DC side capacitor is to provide DC voltage for the converter.
The DC side voltage dc V should be at least 1.5 times higher than the peak value of the AC side phase voltage. DC-side voltage determines the compensating ability of APF. The greater the slope of maximum variation of total harmonic current, the higher the requirement of DCside voltage. The DC side capacitor is an energy storage element and the energy is exchanged between load and APF. For nonlinear loads, the instantaneous power generated by harmonic current is not zero, but the average value of a period is zero. When APF compensates for harmonic currents, there is an energy exchange between the load and APF. So the DC side capacitor is required to provide a buffer for energy exchange. If the loss of APF is ignored, the DC side capacitor only absorbs and releases energy periodically. Therefore, the maximum energy △W exchanged between the load and APF is 
From the energy point of view, in a s T , the maximum energy exchange of the APF is:
According to formula (2), (3) and (4), the formula of capacitor can be obtained:
In practical applications, the DC side voltage must be maintained basically unchanged to ensure the performance of APF. So the capacitive margin of DC side is usually larger because the DC side of APF is more concerned with stability.
PARAMETER DESIGN OF CONNECTING INDUCTOR
The connecting inductor is connected to the AC side power and the DC side capacitor. In a short switching period, the inductor determines the current rate of the main circuit when the voltage between the two ends of the inductor is determined. The greater the change rate, the faster the compensation speed, and the stronger the compensation ability, while on the contrary, the poorer the compensation capability. If the inductor is too large, its physical volume will be large which will make it bulky and expensive, and the current tracking speed will be slow. If the inductor is too small, the current ripple will be too large, which may cause the current to run out of control and destroy the switch device [7] [8] [9] .
Therefore, L is a very important parameter, which directly affects the performance and controllability of APF. The inductor value of the inductor can be determined according to the formula [7] below. on the basis of experiment. In this range, combined with control strategy and modulation algorithm,compromised with the current response speed and current ripple, considered the price of inductor at the same time,then we can achieve the optimal configuration.
DESIGN EXAMPLES
Taking the APF of a 10kVA three-level four-leg main circuit as an example, the parameters of the APF main circuit are calculated and selected.The main technology requirements of the device is as follows. Its rated capacity is 10kVA, rated voltage is 90V / 50Hz, filterable harmonic number is 21 and below, and it also can suppress zero sequence current.
Bring each coefficient in formula (1), we can getthe peak current of IGBT during normal operation. 
Considering the margin of 2-3 times, the IGBT module FF600R07ME4_B11 of Infineon is selected. Its voltage level is 600V and the working current is 600A.
The APF is designed to filter out the harmonics of 21 and below, so the switching frequency is selected as 10 KHz.
DC bus voltage should be greater than 1. 
Considering a certain margin, we select C as 1000μF.For the main circuit of APF designed in this paper, the DC side capacitor is composed of two capacitors of equal size in series, so each capacitor should be 2000μF.
Bring each coefficient in formula (6), we can get: 
EXPERIMENTAL RESULT
In order to verify the correctness of the parameter selection method proposed in this paper, an experimental platform is built, and the specific experimental parameters are as follows.
(1)The power line voltage is 90V/ 50Hz, and the system impedance is ignored. Figure 2 is the voltage and current waveform of phase A before compensation. Figure 3 is the current waveform of phase a after compensation. According to the two graphs, the current distortion of phase A is serious before compensation, but basically sinusoidal after compensation. The compensation effect is very good. As shown in figure 4 , the DC side bus voltage and neutral point potential are well controlled.The experimental results show that the main circuit parameter selection method can meet the design requirements.
CONCLUSIONS
